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ADVERTISEMENT. 


Th E very favourable reception which my Intro- 
duction to Geography and Aſtronomy, for the Uſe of 
YouxG LaD1Ets, has obtained from the Public, has 
induced me to add whatever elſe I imagined could 
make it further beneficial, or render either of the 
Sciences therein treated, of ſtill eafter attainment. 
With this view, I have added the preſent Synopſis 
to my former endeayours, for the benefit of the young 
{tudent in Geography, together with the Uſe of the 
Globes. In the former, the learner will find a very en- 
couraging degree of knowledge of the Planiſphere 
of the Earth, contained in a few lines; and the ſe— 
veral Empires, Kingdoms, States, and Republicks of 
| Europe, comprized in a few more. This (and indeed 


all the other parts of this Appendix) it 1s intended the 
{tudents 
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ſtudents ſhould get by heart, and repeat as a Lecture, 
with he Planiſphere, and Map of Europe before them; 
ſhewing or pointing out, with an index, the ſeveral 
ſituations, degrees of latitude, parts, and diviſions 
of each. 

To this Lecture ſucceeds a brief and ſpecific ac- 
count of the ſeveral kingdoms of Europe, &c. ſepa- 
rately, with their extent in ſtatute miles, boundaries, 
capitals, and chief towns, with the latitude and lon- 
gitude of each; by which the learner will imme- 
diately become acquainted with the ſeveral particulars 
at ſight, and be able to point them out with exa&- 
neſs ; and only for the more minute and diffuſe ac- 
counts, have occaſion to have recourſe to the book 
itſelf. 

The Uſe of the Globes is introduced in the uſual 
manner, but as conciſely as was conſiſtent with 
perſpicuity, and neceſſary information; firſt deſcrib- 
ing the Globe, and its ſeveral parts; and then ſhewing 
their 2%, and application. In theſe Lectures many 
things will occur, which to thoſe who have read the 
book itſelf, will appear like repetition, but the Uſe 
of the Globes being a different and diſtin& ſcience 


from 
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from Afironomy, though connected with it, muſt have 
all its ſeveral parts noticed and illuſtrated, though 
already mentioned in another ſcience; and along 
with hig, another conſideration rendered this minute- 
neſs ſtill farther neceſſary, viz. that being a ſubſe- 
quent work, it may (and doubtleſs will) fall into the 
hands of many, who have not ſeen the 5. 

To theſe two Lectures on the Globes, ſucceed 
thirteen Problems ; and in thoſe I have confined 
myſelf to ſuch as are moſt / ful, or entertaining. I 
have purpoſely avoided all ſuch Problems as may be 
termed ab/iruſe, becauſe they are, in my opinion, 
not only unneceſſary, but unfit for Ladies; on this 
account I have wholly omitted thoſe Problems which 
require the Celeſtial Sphere, as I do not ſee of what 
uſe, ornament, or advantage it can be to a Lady, to 
know how to find the Sun's Azimuth ; or to find at 
what hour, any known ſtar paſſes the meridian, &c. &c. 

But however this may meet the Public opinion, as 
it is my with, fo it is my hope, that this little Synopſis 
will be found, to give an eligible degree of general 
knowledge to thoſe who do not chooſe to attend to 

longer 


——— _— — ——— _ 


iv ADVERTISEMENT, 


longer inveſtigations, and be a very advantageous 


aſſiſtant to thoſe who do. 


It is only neceſſary to obſerve further, that the 


Globes I ſuppoſe to be uſed, are the New Patent 
Globes of Mr. ApAus. 


INTRODUCTION 


3 = 
IF 
* 


. ww. — of 


bl 


INTRODUCTION 


0 TH E 


SYNOPSIS OF THE PLANISPHERE 


QF 1T-HE 


EARTH, 


2 Wuar is the form of the Earth? 

A. The form of the Earth is ſpherical. 

9. Has the Earth any motion? 

A. Yes, the Earth has zwo diſtinct motions, 

. What are thoſe motions ? 

A. The Earth has a centrifugal motion round its own 
centre or axis, on which it revolves once in 24 hours, by which 
we have the viciſſitude of day and night; and alſo a progreſſive 
motion round the Sun, which it completes in 365 days 5 hours 
and 49 minutes. | ; 

9. What are the po/es of the Earth ? 

A. They are the two extreme points of the Earth's axis ; 
the N. point of which is called the N. Pole, and is the centre 
of the northern Hemiſphere ; and the S. point, the S. Pole, 
which is the centre of the /ouzhern Hemiſphere. 
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9. What is the Earth's ax:s ? 

A. The right line which paſſes through that point which is 
the Earth's centre from one pole to the other, connecting them 
together, is the Earth's diameter; but as the Earth turns once 
round upon it in 24 hours, it becomes its axzy. 

2, What are the proper circles of the terreſtrial ſphere ? 

A. They are eight, four greater and four Ver circles, 

9. Which are the greater circles of the ſphere ? 

As The four greater are, the Equator, the Meridian, the 
rational Hor:20n, and the Ec/ipric. 

9. Which are the four leſſer circles ? 

A. The two Tropics and the two polar Circles. 

9. Are there any other circles of the ſphere? 

A. There are the two colurer; but they properly belong to 
the celeſtial ſphere. 

9. What is the Equator ? 

A. The Equator is a grea? circle of the ſphere, w hich divides 
the earth into two equal parts, called the northern and 
ſouthern Hemiſpheres ; it is equidiſtant from either pole, be- 
ing go degrees from each. 

9. What is the Meridian ? 

A. The Meridian is a great circle of the ſphere, croſſing the 
equator at right angles, and paſſing through both the poles ; 
there are innumerable meridians ; for, as a ray from the Sun's 
centre becomes, by the earth's diurnal motion, perpendicular to 
every point of the earth's ſurface in ſucceſſion, every one of 
thoſe points conſequently has its meridian, 


9. What is the ra770nal Horizon? 


A. The 
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A. The rational Horizon is a great circle of the ſphere, 
dividing the earth into two equal parts, called the viſible and 
inviſible Hemiſpheres. 

9, Is there any other than the rational Horizon? 

A. Yes, the /en/ib/e Horizon, or that circle which, in a 
proſpect, bounds our view, where the earth and ſky ſeem to 
meet. The plane of the former, or rational Horizon, paſles 


through the earth's centre, the plane of the latter, touches 
the earth's ſurface, 


. 9. What is the Ecliptic? 2 
A. The Ecliptic is a great circle (properly of the celeſtial 
ſphere) which cuts the eguaror obliquely in the two oppoſite 
points of Aries Y and Libra =, making an angle with it of 


23z degrees, and is 3 half on the N. and half on 
the S. ſide of the euatbr. 


9. How is the Ecliptic divided? 

A. The Ecliptic is divided into 12 gn, or ſpaces, each 
ſign containing 3o degrees ; 12 times 3o being 360, the num- 
ber of degrees in all circles. 


9. Name thoſe ſigns ? 

A. Aries Y the Ram; Taurus 8 the Bull; Gemini I the 
Twins; Cancer S the Crab; Leo & the Lion; Virgo M the 
Virgin; Libra the Balance; Scorpio m the Scorpion; Sag!- 
tarius I the Bowman; Capricornus V the Goat; Aquarius = 
the Water-bearer ; P:/ces & the Fiſhes, 

9. What is the ſituation of the two Tropics 2 

A. They are placed one on the N. and the other on the S. 
ſide of the equator, parallel to it, and 237 degrees diſtant 
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64 
from it; the northern tropic touches the ecliptic in the ſign Can- 
cer, from which circumſtance it has its name, being on that ac- 
count called the Tropic of Cancer, and the ſouthern tropic 
touches the ecliptic in the ſign Capricorn, and is thence called 
the Tropic of Capricorn. 

2; What are the Zones? 

A. They are certain diviſions of the earth, whoſe boun- 
daries are parallel to the equator. 

Q; How many Zones are there? 

A. Five. 

9. Which are they? 

A. The torrid Zone, the two temperate, and the two frigid 

Zones. 

9. What is the ſituation of the torrid Zone? 

A. The torrid Zone compriſes all that ſpace of our earth 
contained between the tropic of Cancer and the tropic of Ca- 
pricorn, and is in breadth 47 degrees, or twice 23: degrees. 

9. How are the temperate Zones diſtinguiſhed ? 

A. Into the northern and ſouthern temperate Zone. 

9. What is the ſituation of the N. temperate Zone ? 

A. It is ſituate on the N. fide of the tropic of Cancer, and 
compriſes all that ſpace contained between the tropic above- 
mentioned, and the arctic or N. polar circle, or 43 degrees, (be- 
ing the complement of a quadrant, or go degrees, the diſtance 
trom the equator to the pole). 

9, What is the. ſituation of the S. temperate Zone ? 

A. It 1s ſituate on the ſouth ſide of the tropic of Capr:- 
nn, and compriſes all that ſpace contained between the /ou- 
thern 
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bern tropic and the antarctic or S. polar circle, or 43 degrees, 
as above. 

9. How are the frigid Zones diſtinguiſhed ? 

A. Into the N. and S. frigid Zones. 

9. What is the ſituation of the N. frigid Zone? 

A. The N. frigid Zone contains all that ſpace compriſed be- 
tween the arctic, or N. polar circle, and the N. pole; and the S. 
frigid Zone in like manner contains all that ſpace intercepted 
between the antarctic, or S. polar circle, and the S. pole; each 
of the frigid zones being 47 degrees in breadth, or twice 233, 
as the torrid zone. | 
2. What is the diameter of the Earth? 

A. The Earth's diameter is 7,970 miles. 

9. What is the circumference of the Earth ? 

A. As the form of the Earth is /pher:ica/, and that every 

ſphere or circle contains 360 degrees, the circumference of the 
earth is conſequently ſuch number of degrees, each containing 
60 geographical miles, or 21,600 in all. 
9. Have the miles in a degree any other denomination ? 
A. Yes, they are called minutes ; and as all circles great or 
{mall contain 360 degrees, ſo the both part of each, is a minute 
of ſuch degree. i 
9. What is meant by the term Latitude? 
A. Latitude in Geography means the diſtance of any place 
from the equator towards either pole. 
Q. What is the higheſt degree of Latitude? 
A. As all degrees of latitude begin at the equator where 
they are nothing, and end at the po/cs where they are go, 
tlie 
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the number go (or the reſpective pole), muſt neceſſarily be 
the higheſt degree of latitude. * 


9. Have all places on the earth Latitude? 

A. No; all places on the terre/trial equator have uo latitude, 
becauſe 7here all Latitude begins. 

9. What is meant by the term Longitude ? 

A. Longitude, means the diſtance of any place from a % 
meridian, meaſured by the degrees and minutes on the equaror; 
all places eaffward, or to the right hand of the / meridian, 


have E. longitude, and all places wwe/tzward, or to the left hand, 
have W. longitude. 


L. Have all places on the globe Longitude ? 


A. No; all thoſe places under the firſt meridian have no 
longitude, becauſe ere all Longitude begins. 


LECTURE I. 


ON THE PLANISPHERE, AND MAP OF EUROPE. 


5 Sie form of the Earth, as of every other planet is ſpherical, 
and conſiſts of /and and water. 


The land is divided into two great or primary diviſions, 
called the Eaffern and Weſtern Continents. 


Each of thefe two continents are fituate, partly on both 
ſides of the equator. 


The Eaſtern Continent, which is much the larger of the two, 


is divided into zhree great or primary diviſions ; viz. Europe, 
Aſia, and Africa. 


The 


1 
The Wefern Continent is divided only into two great or 
primary diviſions, viz : North, and South America, 
Europe, the firſt great diviſion of the Eaffern Continent, is 


ſituate on the north ſide of the tropic of Cancer, and 36 de- 
grees from the equator. 


Afia, which extends much farther ſouthward than Europe, 
is notwithſtanding, wholly on the north ſide of the equator ; but 
part of this great diviſion of the earth, extends far 2217617, or 
ſouthward of the northern tropic of Cancer above-mentioned ; 
as almoſt the whole h:ther peninſula (called India within the 
Ganges), and the further peninſula (or India beyond the Gan- 
ges) approach, the former within eig, and the latter within 
one degree of the equator. 

Africa, the third great diviſion of the Eaſtern Continent, is 
ſituate under the equator, which divides this great peninſula 
nearly in two; and extends about 13 degrees north of the 
tropic of Cancer, that is, to 36 degrees N. latitude, and 16 de- 
grees 30 minutes ſouth of the tropic of Capricorn, or to 34 de- 
grees 30 minutes S. latitude. 

America, the Weſtern Continent, is likewiſe ſituate under the 
equator, (or equinoctial line) and like the laſt-mentioned diviſion 
of the world, extends far beyond both the tropics, but much 
farther towards the N. than to the S. as it projects more than 
15 degrees within the arctic or north polar circle; that is, to 


82 degrees 20 minutes, N. latitude ; and on the ſouth fide of 


the equator, it extends 32 degrees 30 minutes beyond the 
tropic of Capricorn; that is to 56 degrees S. latitude, 
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MAP Or EUROPE. 


Europe is ſituate, as mentioned above, on the north ſide 
of the tropic of Cancer, between 36 and 72 degrees N. 
latitude, and between 10 degrees W. and 65 degrees E. longi- 
tude from the meridian of London; and is about 2, 400 miles 
in extent, from N. to S., and 2,550 from E. to W. 

Europe is bounded on the N. by the Frozen Ocean, and the 
White Sea; by the Mediterranean on the S.; by the Arch:- 
pelago, the Straits of the Helleſpont (now called the Straits 
of Dardanelles), the Sea of Marmora (the ancient Propontrs ) 
the Thracian Bo/phorus, or Straits of Conflantinople, the 
Euxine or Black Sea, and the Sea of Azoph, or Palus Meotrs, 
with Aſatic Ruſſia, on the E.; and by the Atlantic, or Weſtern 
Ocean, on the W. LORE 

The diviſions of Europe are diſtinguiſhed into Empires, 
Kingdoms, States, and Republics. : | 


The Empires of Europe are three, viz. 
Germany, 
The Empire of | nai 
Turkey in Europe. 


3 The 


„ 
The Kingdoms of Europe are thirteen, viz. 
Norway, 
Sweden, 
Denmark, 
Poland, 
Pruſſia, 


| England (including Scotland and Ireland“, 
The Kingdom of 4 Bohemia, 


Hungary, 
France, 
Spain, 
Portugal, | 
Sardinia (with Savoy and Piedmont ), and | 
The Too Sicilies. 

The State of the Church, as it is called, or the middle divi- 
ſion of Italy, is not mentioned with the above, though as much 
a kingdom as any other. The Pope being a temporal, as well as a 
ſpiritual prince, and crowned ſuch with the ſame, and other 
much greater ſolemnities than any other ſovereign on earth. 

The Republicks of Europe are vine, viz. three greater and 
ſix er Republicks: 


b The three greater Republicks are, 


Venice, an Arocracy, 
Switzerland, or the Swiſs Cantons, a 
The Republick of Democracy, 
| The united States of Holland, an Ar:/- 


tocracy. 


C The 
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The fix Aer Republicks are, 
The Griſons, a Democracy, 
Genoa, an Ariffocracy, | 


| 


| 
The Republick of <p> _—_ | 
, » 


Marino, a Democracy, 
Raguſa, an Ariſtocracy. 
Beſides the above, there are more than 300 petty ſtates and 


ſovereignties in Taly and Germany, but of two little moment to 
require any mention here. 


Len H. 
ON THE SEVERAL PARTS OF EUROPE. 
NOR W A x. 


8 WIe is the moſt northern kingdom of Europe? 


Norway. 

7 How far N. does Norway extend ? 

A. It extends from $2 degrees 40 minutes, to 72 degrees 
N. latitude. 

Q, What are the boundaries of Norway ? 

A. Norway 1s bounded on the N. by the Frozen Ocean ; on 
the S. by the Scaggerac, or Catgate Sea; on the E. by Sweden; 
and on the W. by the North Sea, or Atlantic; and is about 


1,060 miles from N. to S. and about 220 (where broadeſt) 
from E. to W. 


9. What 
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9. What is the capital of Norway? 

A. Bergen. | 

9. How is Bergen ſituate ? 

A. Bergen is in 60 degrees 20 minutes N. latitude, and 
5 degrees 40 minutes E. longitude. 

9. What are the other chief towns ? 

A. Fredrickſhal and Drontheim. 

9. How are they ſituate ? | 
A. Fredricſſbal is ſituate in 59 degrees N. latitude, and 
in 9 degrees 40 minutes E. longitude; and Drontheim, in 63 
degrees 20 minutes N. latitude, and in 10 degrees E. longitude. 
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9. How is Sweden ſituate ? 

A. Sweden is the next moſt northern kingdom of Europe, 
and extends from 55 deg. 40 min. to 70 deg. 30 min. N. lat. 

9. How is Sweden bounded ? 

A. It is bounded by Norway and the Frozen Ocean on 
the N. by the Scaggerac Sea, the Sound and the Baltic on the S. 
by the White Sea and the Empire of Ruſſia on the E. and by 
the impaſſable mountains of Norway on the W. and is about 
800 miles from N. to S. and 650 from E. to W. 

9. Under which of the denominations given to the ſeveral 
parts of the earth, do the kingdoms of Norway and Sweden 
properly come? 

A. Under that of a peninſula, as theſe kingdoms (which 
lie one within the other) are wholly ſurrounded by the Frogen 


Ocean, the White Sea, the Atlantic, the Scaggerac, the Baltic, 
C 2 the 
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the Gu/ph of Finland, and the lakes of Ladoga and Anega ; 
except at the Iſthmus of O/onecko;, which joins Sweden to the 
Empire of Ruſſia on the caſt, 

9. What is the capital of Sweden ? 

A. Stockholm. 

9. How is Stockholm ſituate ? 

A. Stockholm is ſituate in 59 degrees 3o minutes N. latitude, 
and 18 degrees 10 minutes E. longitude. 

9. What are the other chief towns ? 

A. Upyal, in 59 degrees 40 minutes N. latitude, and 17 deg. 
30 min. E. longitude ; and Gottenburg, in 57 deg. 40 min. 
N. latitude, and 12 deg. E. longitude; with ſome others. 


THE EMPIRE OF RUSSIA. 


9. What is the next moſt northern dominion in Europe ? 
A. Ruſfia. 

Y How far N. does Ruſſia extend? 

This vaſt Empire lies between 47 and 70 degrees N. bas 
1 extends almoſt from the Frozen Ocean to the Euxine 
or Black Sea, from which it is divided only by Little Tartary 
and the Crimea, and contains more ſquare miles than Poland, 
Germany, France, and Spain put together. 

9. How is Ria bounded ? 

A. It is bounded on the N. by the Frozen Ocean; by Little 
Tartary, the Crimea, and part of Poland on the S. by 
Afiatick Ruſſia or Siberia on the E. and by Sweden, the Baltic, 
and another part of Poland on the W. being about 1,000 miles 
from N. to S. and 1,500 from E. to W. 


Q, What 


„„ 

9. What is the capital of Ruſſia ? 

A. Moſcow was formerly the capital of the Ruſſian Empire; 
but Perez/burg, built by Peter the Great, is now the ſeat of 
government. 

9 What are the ſituations of thoſe cities? 

A. Peterſburg is ſituate in 60 degrees N. latitude, and in 
30 degrees E. longitude: My/cow, in 56 degrees N. latitude, 
and 38 degrees 20 minutes E. longitude. 

9. What are the other chief towns ? 

A. Archangel on the coaſt of the White Sea in 65 degrees 
N. latitude, and 38 degrees 40 minutes E. longitude ; Smo- 
lenſto on the river Diper, (the ancient Borithenes) in 55 de- 
grees N. latitude, and 32 degrees 30 minutes E. longitude, with 
NRioto on the ſame river, in 50 degrees 40 minutes N. latitude ; 
and Waronets on the river Don, in 52 degrees 40 minutes N. 
latitude, and 40 degrees E. longitude; and many others. 
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IxcLUuDING SCOTLANDAND IRELAND. 


9, How is Great Britain ſituate? 

A. Great Britain and Ireland are ſituate in the Atlantic 
Ocean, and are the moſt weſtern parts of Europe ; they are 
in the middle (northern) latitudes, that is between 50 and 59 
degrees N. and between 2 deg, E. and 10 deg. W. longitude. 

9. How is Great Britain bounded ? 5 5 

A. It is bounded on the N. by the Northern Ocean ; by the 
Englith Channel on the S. by the German Ocean on the E. 


and 


a 
t 
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and by the Iriſh ſea on the W. being about 660 miles from N. 
to S. and 350 (where broadeſt) from E. to W. 
2, How is Ireland bounded ? 

A. It is bounded on the N. the S. and the W. by the Atlantic 
Ocean; and on the E. by the Iriſh ſea, or St. George's Channel 
and is about 300 miles from N. to S. and 170 from E. to W. 

A. What is the capital of Great Britain? 

A. London, ſituate in latitude, 51 degrees 30 minutes N. 

9. What are the other chief towns of Great Britain? 

A. Briffol, ſituate in 51 degrees 27 minutes N. latitude, 
and 2 degrees 40 minutes W. longitude : Edinburgh, the ca- 


pital of Scotland, in 55 degrees 50 minutes N. latitude, and 


3 degrees 10 minutes W. longitude; with many others. 

2; What is the capital of Ireland? 

A. Dublin, ſituate in 53 degrees 20 minutes N. latitude, 
and 6 degrees 40 minutes W. longitude. 

What are the other chief towns? 

A. Cork, in 51 degrees 40 minutes N. latitude, and 8 de- 
grees 30 minutes W. longitude ; with ſeveral others. 
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9. What is the next moſt northern kingdom of Europe ? 

A. Poland. | 

9. How far N. does Poland extend? 

A. It extends from 47 to 57 degrees N. latitude. 

Q. What are the boundaries of Poland? 

A. Poland is bounded on the N. by Pruſſia, Ruſſia, and the 
Baltic ; by Hungary, Turkey, and Little Tartary on the S. by 


Rulla 
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Ruſſia on the E. and by Germany, Hungary and Scandinavia 
on the W. being about 680 miles from N. to S. and 700 from 
E. to W. 

9. What is the capital of Poland? 

A. Warſaw. 

A; What is the ſituation of War/aw ? 

A. Warſno is ſituate in 52 degrees 20 minutes N. latitude, 
and in 22 degrees E. longitude. 

9. What are the other chief towns? 

A. Cracow, heretofore the capital of Poland, ſituate in 50 
degrees 20 minutes N. latitude, and in 20 degrees 40 minutes 
E. longitude : Elbing, in 54 degrees N. latitude, and in 20 
degrees 20 minutes E. longitude: Thorn, in 54 degrees 20 
minutes N. latitude, and 18 degrees 30 minutes E. longitude ; 
and Grodno, in 53 degrees 20 minutes N. latitude, and 20 de- 
grees 10 minutes E. longitude ; with ſeveral others. 
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9. What is the ſituation and extent of the German Empire? 

A. Germany, properly fo called, is ſituate between 45 and 
55 degrees N. latitude, and between 4 and 19 degrees E. 
longitude ; being about 500 miles from N. to S. and 600 
from E. to W. 
2. What are the boundaries of Germany? 

A. Germany is bounded on the N. by the German Ocean, 
Denmark, and the Baltic ; by Switzerland and the Alps (which 
divide it from Italy) on the S. by Poland. and Hungary on the 


E. and by France and the Netherlands on the W. 
9. How 
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V How is Germany divided? 
A. Into nine great or primary diviſions, called the North, 
South, and Middle Circles. The Northern Circles are Upper 


Saxony, Lower Saxony, and Weſtphalia. The Southern Circles 


are Auſtria, Bavaria, and Swabria : and the Middle Circles are 
the Upper Rhine, the Lower Rhine, and Franconia. 


9, What is the capital of the German Empire? 
A. Vienna. 


9. How is Vienna ſituate ? 

A. Vienna is ſituate in 48 degrees 20 minutes N. latitude, 
and in 16 degrees 40 minutes E. longitude. 

Q. What are the other chief towns ? 


A. The cities and towns of this great Empire are too nu- 
merous to have a place in this Epitome. 


Fl. 


9. What is the ſituation and extent of the Kingdom of 
Pruſſia © 

A. Pruſſia proper, is ſituate between 52 degrees 50 minutes, 
and 56 degrees N. latitude, and between 16 degrees 30 mi— 
nutes, and 24 degrees E. longitude; being about 170 miles 
from N. to S. and 250 from E. to W. 

9. How is the kingdom ef P/ bounded ? 

A. It is bounded on the N. by the Baltic, Samogrtia, and 
Pomerania; on the S. by Poland proper, and Mafjovia; on the 
E. by Lituania; and on the Weit by Pomerania. 


D. What is the capital of Pruſſia? 
A. Konimgsberg. | 
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9, How is Roningeberg ſituate ? 

A. It is ſituate in 55 degrees N. latitude, and 22 degrees 
E. longitude, 

9, What are the other chief towns? 

A. Elbing in 54 degrees N. latitude, and 20 degrees 40 mi- 
nutes E. longitude; Culm in 53 degrees 20 minutes, N. lati- 
tude, and 19 degrees 49 minutes, E. longitude, and ſome 
others. 


B O H E M I A. 


9, What is the ſituation and extent of the kingdom of 
Bohemia. | 

A. Bohemia proper, is ſituate almoſt in the middle of Ger- 
many, between 47 degrees 3o minutes, and 51 degrees N. 
latitude, and between 12 degrees 30 minutes, and 17 degrees 
20 minutes, E. longitude, being about 200 miles from N. to 
S. and 250 from E. to W. 

9, What are the boundaries of Bohemia? 

A. It is bounded on the N. by Lu/ati, and the EleForate 
of Saxony; by Auſtria and part of Bavaria, on the S. by 
Sileſia and Moravia on the E. and by Franconia, and another 
part of Bavaria on the W. 

9. What is the capital of Bohemia? 

A. Prague. | 

9, How is Prague ſituate ? 

A. Prague is ſituate in 49 degrees 40 minutes N. latitude, 
and in 12 degrees E. longitude. | 

What are the other chief towns? 

D A. There 
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A. There are but few others of particular note in Bohemia 


proper, and thoſe of Sileſia, Moravia, and Franconia, do not 
come within the intention of this abridgement. 


nH UNO ARMY. 


9. What is the ſituation and extent of Hungary? 

A. Hungary, like Bohemia, has varied its extent, but in its 
preſent limitations, it lies between 45 and 49 degrees 30 mi- 
nutes N. latitude, and between 17 and 27 degrees 20 minutes 
E. longitude, being about 235 miles from N. to S. and 240 
from E. to W. 

9. What are the boundaries of Hungary ? 

A. Hungary is bounded on the N. by the Carpathian moun- 
tains, which divide it from Po/and on that fide ; by the river 
Drave (which divides it from Sclavonia) by Turkey in Europe, 
the termination of the Carpathian mountains, and Bulgaria, 
on the S. by the middle part of this vaſt chain of mountains, 
which divides it from Red Rufta, Moldavia, and Walachia on 
the E. and by Auſtria, Moravia, and Stiria on the W. 

9. What is the capital of the kingdom of Hungary? 

A. Preßburg. 

9. How 1s Pre/ſburg ſituate? 

A It is ſituate on the Danube, in 48 degrees 30 minutes N. 
latitude, and 18 degrees E. longitude. | 

Q. What are the other chief towns? 

A. Buda, likewiſe on the Danube, in 47 degrees 20 minutes 
N. latitude, and 19 degrees 20 minutes E. longitude; with 
Gran, on the ſame river, and ſeveral others. 


FRANCE. 


„ 


NN. 

9, What is the ſituation and extent of the kingdom of 
France? 

A. France is ſituate between 42, and 51 degrees N. lati- 
tude, and between 5 degrees W. and 8 degrees E. longitude, 
being 500 miles from N. to S. and 600 from E. to W. 

9. What are the boundaries of France ? 

A. France is bounded on the N. by the Netherlands, and 
the Engliſh Channel; by the Mediterranean, and the Pyrenean 
mountains, which divide it from Spain, on the S. by Ger- 
many, Switzerland, and Italy, on the E. and by the Bay of 
Biſcay on the W. 

9. What is the capital of France ? 

A : Paris. 

9. How is Paris ſituate ? 

A. Paris is ſituate on the River Seine, in 48 degrees 40 
minutes N. latitude, and in 2 degrees E. longitude. 

9. What are the other chiet towns ? 

A. The chief towns are Rheims (where the kings of France 
are crowned), in 49 degrees 20 minutes N. latitude, and in 
4 degrees 10 minutes E. longitude; Lyons, in 45 degrees 50 
minutes N. latitude, and in 4 degrees 50 minutes E. longi- 
tude, and many others. 


SPAIN. 
Q, What is the ſituation and extent of the kingdom of 


Spain? 
A. Spain is ſituate between 36 and 44 degrees N. latitude, 
=— | and 
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and between 10 degrees W. and 4 degrees 40 minutes E. lon- 
gitude, being about 50 miles from N. to S. and 700 from E. 
WW. 


9. What are the boundaries of Spain? 


A. Spain is bounded on the N. by France, and the Bay of 
Biſcay ; by the Atlantic, the Straits of Gibraltar, and the Me- 
diterranean on the S. by another part of the Mediterreanean 
on the E. and by another part of the Atlantic on the W. 

9. What is the capital of Spain ? 

A. Madrid. 

9. How is Madrid ſituate ? 


A. It is ſituate in 40 degrees 20 minutes N. latitude, and 
in 4 degrees 20 minutes W. longitude. 


9. What are the other chief towns? 
A. They are too numerous to be recounted here. 


JT 
9. What is the ſituation and extent of Portugal? 


A. Portugal is ſituate between 36 degrees 40 minutes, and 


42 degrees, N. latitude, and between 6 and g degrees 30 mi- 
nutes W. longitude, being about 300 miles from N. to S. and 
100 from E. to W. 

9. What are the boundaries of Portugal ? 


A. It is bounded by Galicia, (a part of Spain) on the N. by 
the Atlantic Ocean on the S. by another part of Spain on 
the E. and by another part of the Atlantic on the W. 


What is the capital of Portugal? 
A. Liſbon. 


9. How 


| 
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9. How is Liſbon ſituate? 
A. Liſbon is fituate in 39 degrees N. latitude, and in 8 de- 


grees 40 minutes W, longitude. 


9, What are the other chief towns? 
A. The principal are Oporto, in 41 degrees N. latitude, 


and 8 degrees W. longitude, with Braga, Miranda, Coimbra, 
and ſome others 


SARDINIA, WITH SAVOY AND PIEDMONT. 
9. What are the king of Sardinia's dominions ? 


A. The Iſland of Sardinia, with the Dutchy of Savoy, and 


Principality of Piedmont, and ſome other parts of Italy. 
9. What is the ſituation of the Iſland of Sardinia? 

A. Sardima is ſituate in the Mediterranean ſea, between 
38 degrees 40 minutes, and 41 degrees 10 minutes N. latitude, 
and between 8 degrees 20 minutes, and 1o degrees, E. longi- 
tude, being about 170 miles from N. to S. and about 70 from 
E. to W. 

9, What is the ſituation of Savoy and Predmont ? 

A. Savoy and Piedmont, lie N. and S. of each other, and are 
the moſt weſtern parts of Italy, and bordering on France ; the 
boundaries of Savoy and Piedmont join, and their extent lies 
between 43 degrees 30 minutes, and 46 degrees 20 minutes 
N. latitude, and between 6 and 8 degrees E. longitude, being 
about 170 miles from N. to S. and about 80 from E. to W. 

9, What is the capital of the Sardinian dominions ? 

A. Turin in Piedmont (the ſeat of government), in 44 deg. 
40 min. N. latitude, and 7 deg. 40 min. E. lopgitude. 

9. What 
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©. What are the other chief towns? 
7 e e the capital of Savoy, and ſome iis 


N . mw it el. 


COMMONLY CALLED THE TWO SICILIES. 


9. Whatis the ſituation and extent of the kingdom of Naples? 
A. Naples is ſituate between 37 degrees 40 minutes, and 
42 degrees 50 minutes N. latitude, and between 14 and 18 deg. 
40 min. E. longitude, being about 3eo miles from N. W. 


to S. E. and generally about go miles from N. E. to S. W. 


9. What are the boundaries of the kingdom of Naples? 

A. Naples is bounded on the N. by the Pope's Patrimony, 
or the Effate of the Church, by the Mediterranean on the S. by 
the Adriatic or the Gulph of Venice on the E. and by another 
part of the Mediterranean on the W. 

9. What is the capital of the kingdom of Naples? 

A. The capital of the kingdom of Naples is the city ſo call- 
ed, ſituate in latitude 40 degrees 40 minutes N. and in 14 de- 
grees 30 minutes E. longitude. 

2, What are the other chief towns? 

A. The chief are Benevento, on the river Foltorno, with 


Man fredonia on the coaſt of the Adriatic, and ſome others. 


9. What is the ſituation and extent of the Iſland of S:c:/y? 

A. The Iſland of Sly lies between 36 degrees 30 minutes, 
and 38 degrees 40 minutes N. latitude, and between 12 de- 
grees 30 minutes, and 16 degrees 10 minutes E. longitude, be- 


ing about 130 miles from N. to S. and 190 from E. to W. 
9. What 
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9, What are the boundaries of this Iſland? 

A. It is bounded on the N. the S. and the W. by the Me- 
diterranean ; and by the Straits of Meſſina, which divide | it 
from Italy on the E. 

What is the capital of the iſland of S:c:/y? 

The capital is Palermo, ſituate on the northern coaſt of 
Ty welt angle of the iſland, in latitude 38 degrees N. and in 
13 degrees E. longitude. 

9. What are the other chief towns? 

A. The other chief towns, are, the city of Meſſina, ſituate 
on the Strait of that name; and the famous city of Syracuſe on 
the eaſtern coaſt, and S. of the former. 


% 


9. What is the ſituation and extent of the empire of Tur- 


key in Europe? 

A. Turkey in Europe is ſituate between 36, and 49 degrees 
N. latitude, and between 16 and 40 degrees E. longitude, be- 
ing about 880 miles from N. to S. and (including Little Tar- 
tary) near 1,200 from E. to W. 

9, What are the boundaries of Turkey in Europe? 

A. It is bounded on the N. by Sc/avonia, Hungary, Poland, 
and Ruffia; by the Mediterranean on the S. by the Archipelago, 
the Straits of the Dardane/les, the Sea of Marmora the 'Thra- 
cian Boſphorus, the Black Sea, and the Sea of Azoph on the E. 
and by the Auſtrian and Venetian Territories, the Republick of 
Raguſa and the Ionian Sea (or another part of the Medi- 


terrancan), on the W. 


9. What 
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9. What is the capital of Turkey in Europe? 
A. Conflantinople, fituate in 41 degrees 30 minutes N. lati- 
. tude, and 29 degrees 10 minutes E. longitude. 
Q, What are the other chief towns? 
A. Adrianople weſtward of the former, ſometimes the reſi- 


dence of the Turkiſh emperor, with Begun on the Danube, 
and ſeveral others. 
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LECTURE m. 


A DESCRIPTION OF THE ARTIFICIAL SPHERE. 


N xp artificial Globe is a Sphere, on which is accurately de- 
lineated a Map of the Earth, from the lateſt and beſt 
Aſtronomical, Geographical, and Nautical, diſcoveries. 

On the ſurface of the globe are two points diametrically 
oppoſite to each other, called its Poles ; a line which connects 
theſe two poles, and which paſſes through that point which 1s 
the Earth's centre, is called its Axis, on which it turns once 
every 24 hours, by which we have the viciſſitude of day and 
night. 

In uſing the 7. -rreftrial Globe, we are to ſuppoſe ourſelves 
ſtanding on ſome part of its ſurface, and that its motion round 
its Axis repreſents to us the diurnal motion of the Earth, 
which is from W. to E. and cauſes the viciſſitude of day and 
night, as above. 

Several Circles are deſcribed on the ſurface of the Globe ; 


ſuch of thoſe Cocks whoſe planes paſs through the centre of 
the 
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the Globe, are called the great Circles of the Sphere, which 
are all graduated into 360 degrees, the number contained in 
all Circles, great and ſmall. 

Thoſe Circles, whoſe planes do not paſs through the centre 
of the Globe, are called er Circles of the Sphere. Of the 
former there are fix, viz. the Equator, the Meridian, the 
Ecliptic, the Horizon, and the Soſſtitial and Equinoftial 
Colures ; of the /atter there are four, viz. the Tropic of Cancer, 
the Tropic of Capricorn, and the Arctic and Antarctic Circles, 

The Globe 'is ſuſpended at its poles in a ſtrong braſs meri- 
dian, by which means it can be turned on its axis, to ſhew 
its diurnal motion. Along with the ſtrong braſs meridian, it 
has a thin braſs ſemicircle moveable about the Poles, which is 
uſed as a moveable meridian; on which there is a ſmall ſliding 
Circle, meant as the ſenſible Horizon of any particular place to 
which it is ſet: it is alſo divided into a few points of the 


Compals. 


THE EqQuaTos. 


The firſt, or principal of the great Circles of the Sphere, is 
the Equator ; this great Circle divides the Earth into two 
equal parts, called the Northern and Southern Hemiſpheres, 
being go degrees diſtant from either Pole; from which cir- 
cumſtance of dividing the Earth into two equal parts, it is 
called the Equator; and as the days and nights are of equal 
length, when the Sun is in thoſe points of the Ecliptic Aries H 
and Libra =, where it croſſes it, it is thence alſo called the 
Eguincctial Line. 

E As 


( 26 ) 

As the Earth's avis is perpendicular to the plane of the 
Equator, which, in paſſing through the Earth's centre, from Pole 
to Pole, divides the Equator at right angles; the axis of the 
Earth is therefore the axis of the Equator. 

On this Globe the Equator is graduated into 360 degrees, 
by an upper and a lower line of figures; the firſt, from the 
meridian of London eaſtward ; and the ſecond (or lower line), 
from the ſame meridian weſtward. 

Cloſe under the degrees of the Equator, is a circle of howrs 
and minutes ; the hours increaſe weſtward from the meridian 
of London to 12, and begin again, increaſing to the ſame. 
The Epuator, it is to be obferved, is graduated into degrees 
and minutes on a triple line ; the upper part of which contains 
the degrees, and the lower part has the fpace of each degree 
divided into three parts, each containing 20 minutes ; the 
ſmallneſs of the ſcale not admitting a further ſubdiviſion. In 
all poſitions of the Globe, except that of a parallel ſphere, 


the plane of the Equator cuts the true E. and W. points of the 
Horizon, or broad paper circle. 


: Tue EcrieTic. 


The next great Circle of the Sphere is the Ecliptic,; this 
Circle croſſes the Equator in two oppoſite points, in the be- 
ginning of Aries Y and Libra =, as was mentioned above, 
making an angle with it of 234 degrees; and this angle is 
called the Ohliquity of the Ecliptic. 

This great Circle, like the Equator, is graduated into who 
degrees ; and the upper part of the line is divided into twelve 

parts, 


( 27 ) 


parts, marked with the ſeveral ſigns of the zodiac (through 
the midſt of which, in the Celeſtial Sphere the Ecliptic paſſes) 
each of which ſigns contains 3o degrees, and are numbered 
accordingly. The Zodiac, which contains theſe 12 ſigns, is 
a broad zone or girdle encompaſſing the heavens, and in 
breadth extending 8 degrees on each fide of the Ecliptic ; it 
is called the Zodiac from the Greek word Zoos, which ſignifies 
a living creature, as each ſign is made to repreſent ſome animal: 
their names and the characters by which they are diſtinguiſhed 
are as follow, viz. Aries Y the Ram; Taurus 8 the Bull; Ge- 
mini II the Twins; Cancer S the Crab; Leo N the Lion; 
Virgo WM the Virgin; Libra = the Balance; Scorpio M the 
Scorpion; Sagittarius 1 the Bow-man; Capricornus V the 
Goat; Aquarius = the Water-bearer ; Piſces & the Fiſher. 

Theſe 1 2Signs are thus repreſented on the Terreſtrial Globe, 
tho* they and the Ecliptic do not properly belong to it; but are 
transferred from the Celeſtial Sphere; becauſe they are of uſe 
in ſome particular caſes. 

The Sun's apparent place, is in this circle (the Ecliptic). 
He advances therein at a main rate, nearly one degree every na- 
tural day, or 24 hours; and ſeems to move round the whole 
circle of the heavens, or through all the jgrs, in a tropical 
year ; and thoſe places where this circle croſſes the Equator in 
Aries Y and Libra , are called the Eguinoctial Pornts, for the 
reaſons given in deſcribing the Equator, 

By the Ecliptic thus croſſing the Eyuinoctial Line in the two 
oppoſite points above-mentioned, half of it is neceſſarily on 


the N, fide of the Equator, and half on the S. fide ; and of 
E 2 thoſe 
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thoſe two points, the firſt (which is in Aries) is called the 
Vernal Equinox; and the ſecond, which is in Libra, is called 
the Autumnal Equinox, the day and night (when the Sun is in 
either of theſe points) being of equal lengtb to all the inha- 
bitants of the Earth. 

When the Sun is in that point of the Ecliptic which touches 
the Tropic of Cancer, it is called the Summer Solſtice, from the 
ancient ſuppoſition that the Sun ſtood ſtill at the ſign Cancer, 
before he began to return from that moſt diſtant point of the 
Ecliptic, on the N. fide; and when he is in that part which 
touches the Tropic of Capricorn, it is called the Winter Solftice, 
as he is then in the fartheſt point of the Ecliptic on the S. fide ; 
for, as when the Sun 1s in Cancer, he makes it /ummer to all 
the inhabitants of the Northern Hemiſphere, and winter to all 
thoſe of the Southern; ſo when he is in the ſign Capricorn, at 
the Tropic ſo called, he makes it ſummer to all the inhabitants 


of the Southern Hemiſphere, and winter to all thoſe of the 
Northern. 


TRE STRONG BRASS MERIDIAN. 


The Artificial Globe is ſuſpended at its poles in a ſtrong 
Braſs Meridian, by which means it can be turned on its axis, 
to ſhew the diurnal motion of the Earth: this Braſs Meridian 
moves in two oppoſite receptacles in the broad paper circle, or 
Horizon ; one fide of this Braſs Meridian 1s graduated into 
four quadrants, of go degrees each; the numbers on 77wo of 
theſe quadrants, increaſe from the Equator to the Poles; the 


numbers on the other two, increaſe from the Poles to the 
Equator. 
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Equator, The firſt are to ſhew the latitude of RES or their 
diſtance from the Equator. The ſecond are to rectify the 
Globe to the latitude of any place. It is called the frong 
Braſs Meridian, firſt, becauſe there is a fevible Braſs Meri- 
dian, which is moveable, and diſtinguiſhed from it on 505 theſe 
accounts ; and next, becauſe the Sun's centre 1s oa 
to all places under its graduated ſide at noon. 

The graduated fide of this ſtrong Braſs Meridian faces the 
W. according to the real motion of the Earth, which is from 
W. to E. both with regard to its diurnal motion on its axis, 
and its progreſs in the plane of the ecliptic round the Sun : 
On the back part of this ſtrong Brazen Meridian, and on each 
ſide of the North Pole are alſo graduated 2 concentric ſpaces, 
containing a kalendar of the days and months of the year ; the 
uſe of which will be ſhewn in the roth Problem. 

Beſides this ſtrong Braſs Meridian, there is the thin flexible 
Meridian above-mentioned ; this moves about the Poles, and 
is only ſimicircular, and uſed as a moveable Meridian: there 


is alſo fixed on it a ſliding circle meant as a /en/ib/e Horizon of 


any particular place to which it is ſet ; and it is divided into 
a few points of the mariner's compaſs, as already mentioned; 
along with theſe, there is alſo the Quadrant of Altitude, which 
being ſcrewed to the higheſt point of the Brazen Meridian, 


ſhews the diſtance of one place from another, in degrees and 
minutes, | 


THE Hor1zoON. 


The Broad Paper Circle, or Horizon, contains four concen— 
tric circles, or ſpaces ; the innermoſt, or that neareſt the globe, 
1s 
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is divided into 360 degrees, and numbered into four quadrants 

(or quarters of a circle) theſe degrees begin at the E. and W. 
points of the Horizon, and proceed each way to 90 degrees, 
which terminate at the N. and S. poles, and theſe four points 

are called the four cardinal points of the Horizon. 

The ſecond circular ſpace contains, at equal diſtances, the 
thirty-two points of the mariner's compaſs. 

The 7h:rd circular ſpace contains a ka/endar of the days and 
months in the year, each day in this kalendar is divided into 
four parts, expreſſing the four cardinal points of the day, ac- 
cording to the Julian reckoning (or four parts of fix hours 
each); by which means, the Sun's place in the ecliptic is very 
nearly obtained, for the common years after Biſſextile, and 
the intercalary day may be inſerted without confuſion. 

The fourth circular ſpace, is divided into 12 equal parts, re- 
preſenting the 12 ſigns of the zodiac; and theſe into 30 de- 
grees each, between which are the names and characters of the 
12 ſigns above-mentioned. The uſe of theſe two laſt- men- 
tioned circles, is ſhewn in the eleventh Problem. 

A further uſe of this Broad Paper Circle, is to diſtinguiſh 
the points of the Horizon ; in this caſe it repreſents the ra- 
tional Horizon, which 1s an imaginary great circle, dividing 
the Earth into two equal parts, called the vile and inviſible 
Hemiſpheres. 

The rational Horizon, is ſuppoſed to be parallel to a er 
circle, called the /zn/ib/e Horizon, whoſe plane touches the 
ſurface of the globe at the place where the ſpectator ſtands, 
and terminates his view all around; which vicw, is more ex- 


tended the higher the obſerver is placed, 


THE 
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THE TroPICSs. 


On each ſide of the Equator, are drawn 23 parallels, at the 
diſtance of one degree, or 60 minutes from each other; and at 
the diſtance of # a degree, or 30 minutes more, are the Tropics 
mentioned above. 

Theſe two Tropics are neceſſarily er circles of the ſphere; 
for as the plane of each Tropic paſſes 23: degrees wide of the 
Earth's centre, neither can divide the Earth into two equal parts, 
and conſequently each muſt be // than the Equator or a Great 
Circle. 

The Tropic of Cancer is on the N. fide of the equator, and 
the tropic of Capricorn on the S. ſide. 

The northern Tropic, has the additional name of Cancer, be- 
cauſe it touches the ecliptic in that ſign; and the ſouthern Tro- 
pic is named from Capricorn, becauſe it touches the ecliptic in 
the fartheſt point S. of the equator, in the ſign fo called. 

The polar circles are two other leſſer circles of the ſphere, 
and each 233 degrees from its reſpective pole; that at the N. 
pole, is called the Arclic Circle, that at the S. pole the Antarc- 
tic Circle. 

The Tropics and the Polar Circles being parallel to the 
equator, their planes interſect the Earth's axis at right angles, 
and conſequently the Earth's axis is alſo the axis of the two 
Tropics, and of the polar circles. 


LECTURE 
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LECTURE IV. 


THE USE OF THE ARTIFICIAL SPHERE. 


| i an accurate map of the Earth be delineated on a globe or 
Sphere, the ſurface of ſuch globe, will be a true repreſentation 
of the ſurface of the Earth, even in the moſt apparent doubrful 

reſpect : for the higheſt mountains known to us, are no more 
an exception to the Earth's roundne/s or ſmoothneſs, than a 
few grains of fine ſand would be to the roundneſs and evenneſs 
of an artificial ſphere: for as the Earth 1s (in round numbers) 
8,000 miles in diameter, and the higheſt mountain upon it 
(according to the moſt authentic accounts), is not three miles 
perpendicular height; a grain of common writing-ſand, whoſe 
diameter is but the hundred and fortierh part of an incb, is 
higher in proportion to an eigen- inch globe, than a mountain 
three miles high would be in proportion to our Earth. 

That the Earth is round, or ſpherical like this globe, appears 
from ſeveral demonſtrative reaſons : , becauſe its ſhadow on 
the Moon in an eclipſe, is round, whatever fide of the Earth 
is turned towards her at that time: /econdly, becauſe thoſe na- 
vigators, who have began their courſe to the E. and continued 
to ſail in that direction, have come round to the point from which 
they firſt ſet out: 2h:rdly, from our proſpect being the farther 
extended all round us, when we are placed on an eminence, 
than when we ſtand on a plain: and hurt, becauſe we ſee 
the maſts of a ſhip at ſea, when at a great diſtance, before we ſee 
her Hull, the latter being hid by the convexity of the water. 
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The Earth which this Artificial Sphere repreſents, has an 
attractive power, by which all terreſtrial bodies are drawn to 
her ſurface; where they would always naturally remain, unleſs 
removed by ſome degree of force or violence. This 1s evident 
from the deſcent of all bodies in lines perpendicular to the 
Earth's ſurface, at thoſe places where they fall, even when 
thrown off or projected from the Earth, on oppoſite, or con- 
trary fides: and conſequently, in oppoſite directions. So that 
the Earth may be compared to a great magnet, on which filings 
of ſteel are thrown, which are attracted by it, and adhere 
equally to its ſurface on all ſides : hence it is, that all terreſtrial 
bodies being thus arreſted by the Earth's magner;/m, ſtand 
equally ſecure, and can no more fall off from any one part of 
the Earth, than from another. | 

The Heavens ſurround the whole Earth, and when we ſay up 
or down, we muſt underſtand thoſe expreſſions only as relative 
terms, which have no meaning but with regard to ourſelves ; 
for no point, either in the Heavens, or on the ſurface of the Earth, 
is either above or below, but with reſpe& to us who live upon 
the Earth; for let us be upon what part of the Earth we may, 
we ſtand always with our feet perpendicular to the Earth's 
centre, and our heads to the ſky ; and therefore, in the ordinary 
modes of ſpeech, we ſay, it is up towards the ſky, and down to- 
wards the Earth; whereas, the ſky, which is over the heads of the 
natives of NewZealand, or that part of the Earth which is oppoſite to 
that which we inhabit, is under ou feet, and the {ky which is over 
our heads is under their feet; and it is the ſame with all the op- 
£9ite inhabitants of the globe, as they are all anzipodes to each 
other, . F The 
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The great Circles of the Sphere, having made a part of the 
preceding Lecture, it remains only to add a few further parti- 
culars with regard to the ſenſible Horizon, the Equator and 
the Meridian. The plane of the ſenſible Horizon divides 
the heavens into two hemiſpheres; we can ſee half the 
heavens from any part of the Earth's ſurface, on account of 
their great diſtance, but the ober Half is hid by the VERY 
of the Earth. 

On this globe the Eguator, as it truly is the hour circle, ſo it 

is here uſed for that purpoſe, inſtead of the common hour cir- 
cle of other globes at the pole. 
Meridians are great circles of the Sphere, as frown above; 
there are 24 of thoſe Meridians deſcribed on this globe, all in- 
terſecting the equator at igt angles, and each other at the 
poles: they are alſo hour circles, being 15 degrees from each 
other; fo many degrees upon the equator being equal to one 
hour of time, and every ſingle degree equal to 4 minutes. 

There are infinite meridians; becauſe the Sun's centre 
muſt be perpendicular to any point of the Earth's ſurface 
(which is its meridian) before it can become perpendicular to 
the «next point, which is ever fo little to the weſtward of the 
former, 

All thoſe great Circles which paſs through the poles are me- 
ridians to thoſe places of the globe through which they pals; 
and being perpendicular to the plane of the Equator, that is, 
dividing it at right angles, they are called /econdaries to it. 
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Po$1TIONS OF THE TERRESTRIAL SPHERE. 


There are three poſitions of the Artificial Terreſtrial Sphere ; 

viz. a Parallel Sphere, a Right Sphere, and an Ob/igue Sphere. 
The Parallel! Sphere, is that poſition of the globe, in which 
the poles are in the zenith and nadir; the equator and the ra- 
tional horizon coincide, and the axis of the ſphere is at right 
angles with both, and confequently all thoſe circles which are 
parallel to the equator, are alſo parallel to the horizon. 
The inhabitants of this ſphere (if any there be), muſt live 
upon the two terreſtrial poles, and will have but one day, and 
one night each throughout the year; that is, as ſoon as the 
Sun leaves the equinoctial point of the ecliptic, either to the 
north or fouth fide of the Equator, it will be day to the inha- 
bitants of the pole in that hemiſphere he approaches, until he 
croſſes the oppoſite equinoctial point, fix months after, and 
goes to the other fide of the Equator ; the inhabitants of which 
pole, will have day for fix months, and thoſe he left will have 
night for the ſame length of time. 

The moon, in this poſition of the ſphere, during ha/f her 
courſe, (that is for fourteen days and an half), will never riſe ; 
and during the other half will never ſet: the /un, moon, and 
ſuch ſtars as are viſible to the polar inhabitants, deſcribe cir- 
cles always parallel to their horrizon. 

| A RIGHT SPHERE. 

The poſition of the globe, which renders it a Right Sphere, 
is that in which the inhabitants have both the poles in their 
horizon ; as the celeſtial equator paſſes through their Sen 
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and nadir; and all circles parallel to the equinoctial, are perpen- 


dicular to the horizon. 

The inhabitants of a right Sphere, live upon the terreftrial 
equator, conſequently all heavenly bodies will riſe perpendicular 
to them, or ina igt angle with their horizon; and their days 
and nights will be of an equal length throughout the year. 

AN OBLiqQuEe SPHERE. 

In this poſition of the Sphere, one of its poles 1s above the 
horizon, and the other below it; the Equator in all caſes of this 
Sphere, is half above and half below the horizon, and the Equa- 
tor and all its parallel circles cut the horizon obliquely. 

That arch of any parallel of latitude in an 94/7que Sphere, 
which is above the horizon, is called the diurnal arch; and the 
part which is below the horizon, is called the no&urnal arch. 

Thele arches, with reſpect to the Sun's apparent motion, deter- 
mine the different length of the days and nights. 

The inhabitants of this Sphere, are thoſe who live in all 
parts of the globe, except thoſe who inhabit the po/es, and the 
equator. 


FR M LL EE M--S 
WROUGHT ON THE TERRESTRIAL GLOBE. 


I working the ſeveral Problems on this Globe, it is intended 
(by the magnetic needle and the compaſs box, fixed to the 
pillar and claw which ſupports the Globe), that it ſhould be 
placed with its poles in the fame direction with thoſe of the 
heavens ; 
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heavens; but this can very ſeldom be done, with convenience, 
and it is fortunate that it 1s not always neceſſary, as the light 
in very few apartments will admit of it. 

In working the following Problems, it is only neceſſary to 
obſerve theſe directions; viz. To place the Globe, ſo that 
the graduated fide of the ſtrong braſs meridian may have the 
light full upon it; place yourſelf at the S. fide of the horizon 
or broad paper circle, with the N. point oppoſite to you, and 
in ſuch a manner, as to command the degrees and minutes on 
the ſtrong brazen meridian; and to prevent injury to the Globe, 
(as much handling 1s apt to ſully and obſcure the figures, &c.) 
it will be beſt to work all Problems, &c. with gloves on. 


PROBLEM I. 


To find the Latitude of any place : 

As the Latitude of any place, is its diſtance from the equator 
towards either pole; if the place be on the N. fide of the equator, 
it is in N. latitude; if on the S. fide, it is in S. latitude; therefore, 

Bring the place to the graduated fide of the ſtrong braſs me- 
ridian, and the degree it cuts, is the diſtance of the place from 
the equator, which is its latitude. 


PROBLEM II. 


To rectify the Globe to the Latitude of any place: 

If the place be in N. latitude, elevate the N. pole, (if in S. 
latitude, the S. pole) until the degree and minute of the given 
latitude, reckoned on the ſtrong braſs meridian, 1s cut by the 


plane of the horizon, or broad paper cucle, which circle will 
then 
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then repreſent the rational horizon of that place : thus, as Lon- 
don is in latitude 51 deg. 30 min. N. latitude, elevate the N. pole 
till 51 degrees 30 minutes, on that part of the ſtrong braſs meri- 
dian which is nder the pole, are cut by the broad paper circle or 
horizon, and the Globe is rectified to the latitude of that place. 


PROBLEM III. 


To find the Longitude of any place : 

As the Longitude of any place is that point or degree on the 
equator which is croſſed by the meridian of ſuch place, reckon- 
cd from a firſt meridian; therefore the firſt meridian on this 
Globe, being the meridian of London, bring the propoſed place 
to the ſtrong braſs meridian, and the degree and minute of 
the equator, which is eut by it, is the longitude of the place, 
reckoned from the meridian of London. 


PROBLEM IV. 


To find out all thoſe places which have the fame Latitude 
with any other place: 

Suppoſe the given place to be London; turn the Globe round, 
and all thoſe places which paſs under the ſame * and mi- 
nute, have the ſame latitude. 


PROBLEM V. 


To find the difference of Latitude between any two places: 
Suppoſe the places whoſe difference of Latitude is ſought 
to be London and Rome; find the Latitude of each, by Pro- 
blem I. and the difference is the anſwer. 
PROBLEM 
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PROBLEM VI. 


At any given time of the day, at the place where you are, to 
find the hour at any place propoſed : 

Bring the place propoſed, to the graduated fide of the hw 
 brafs meridian, and fet the horary index to the given time; then 
turn the globe till the place where you are is under the braſs me- 
ridian, and the index will point to the hour and minute required. 


PROBLEM VII. 


The Latitude and Longitude of any place bean known, to 
find that place upon the Globe: 

The Latitude of Smyrna (for example) is 38 degrees 30 mi- 
nutes, and the Longitude 27 degrees 30 minutes E. of Lon- 
don; therefore, 

Bring the given Longitude on the equator, to the graduated 
fide of the ſtrong braſs meridian, and under 38 degrees 30 mi- 
nutes N. latitude, you will find the place required. 


PROBLEM VIII. 


o find what places have the Sun upon their merid/an, or 
have mid-day, at any given hour, in any place propoſed: 


Firſt, it is to be remembered, that as the diurnal motion of 


the Earth on her axis is from weſt to eaſt, all places ever ſo little 
to the eaſtward of any other place, muſt neceſſarily paſs by the 
Sun, before the latter can arrive at it; therefore, 

As the firſt meridian on this Globe paſſes through London, 
it London ſhould be the place propoſed, bring the given hour 
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on the equator to the graduated fide of the ſtrong braſs meri- 
dian, and all thoſe places which lie directly under it, have 
the Sun upon their meridian (or have mid-day) when it is 
the given hour at London: thus, 

Let the hour propoſed be g o'clock in the morning, at Lon- 
don; bring g o'clock on the equator, to the ftirong braſs meridian, 
and all thoſe places which will then be under it, have Noon, Or 
the Sun upon their meridian, when it is ꝙ o'clock in the morn- 
ing at London. | 

But if the place propoſed, is one through which the firſt me- 
ridian does not paſs, as the city of Conftantinople (for example), 
then the city of Conſtantinople being the place propoſed, muſt 
be brought to the ſtrong braſs meridian, and the index ſet to 
that 12 which is uppermoſt, or above the horizon; then turn 
the Globe, till the index points to the given hour, and the 
ſtrong braſs meridian will paſs over thoſe places which have 
the Sun upon their meridian, when it is the given time at Con- 
ſtantinople. 

If the given time be in the morning, turn the Globe weſtreard, 
if in the evening, turn it egſtuard. 


PROBLEM IX. 


To find out what hour it is at any place propgſed when it is 
noon at any given place: 

Bring the propoſed place to the graduated fide of the ſtrong 
braſs meridian, and ſet the horary index to that 12 which is moſt 
elevated, then turning the Globe, bring the given place to the 


braſs meridian, and the index will ſhew the hour required. If 
the 
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the place propoſed be to the ea/fward of the given place, the 
anſwer will be afternoon; but if to the weſtward, it will be 
forenoon. 5 

Thus: if the given place be London (at 12 o'clock), it is 
co minutes after one at Smyrna; 40 minutes after 7 in the even- 
ing at Pek/n in China, and 55 minutes after 6 in the morning 
at Port- Royal, in Jamaica. 

N. B. The index muſt be ſet according to the directions of 
the Problem, for each place ſeparately, 


PROBLEM X. 


To rectify the Globe, ſo that the enlightened half of the 
earth's ſurface may be above the broad paper circle, for any 
time of the year, the Sun being ſuppoſed to be in the zenith 
or meridian : | 

On the back of the ſtrong brazen meridian (or on the eaſtern 
ſide), on each fide of the N. pole, are graduated two concentric 
ſpaces, which contain a kalendar of the months and days of the 
year. 
At the time of the current year (or of that year you are in), 
bring the day of the month in the above kalendar to coincide 
with the broad paper circle, and the Globe is rectified. 

When the Globe is thus rectified, that degree and minute 
upon the graduated fide of the ſtrong braſs meridian, (that is, 
on the weſt fide) which is cut by the plane of the broad paper 
circle, is the diſtance of the Sun's light on the earth's diſk, or 
upper fide; and likewiſe that of the ſhade or darkneſs, below 
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the aforeſaid plane of the broad paper circle, being the boun- 
dary between the enlightened, and dark ſides of the earth, and 
forming what is called the Circle of Illumination ; which circle 
is equal to the Sun's declination for that day; it is alſo equal to 
the latitude counted from the equator; that is, whatever number 
of degrees and minutes can be reckoned from the pole to the 
broad paper circle, the ſame number counted from the equator, 
is the latitude of all thoſe places to which the Sun is vertical at 
noon. This point likewiſe, on the braſs meridian, repreſents 
the central /o/ar ray, which deſcribes the parallel of that day. 

If the Globe thus rectified be turned from weſt to caſt, all 
thoſe places which come up to the weſtern edge of the broad 
paper circle, are paſling out of the darkneſs into light, or the 
Sun appears then riſing to the inhabitants of thoſe places; 
and at the eafern edge, all thoſe places which cut the broad 
paper circle are paſſing out of the light into the darkneſs ; or the 
inhabitants will ſee the Sun then ſetting; and the graduated 
ſide of the ſtrong braſs meridian, at the ſame time ſhews all 
thoſe places, which have mid-day, or the Sun upon their meri- 
dian at thoſe times. | 

Bring any particular place to the graduated fide of the ſtrong 
brazen merid/an, and ſet the index to that 12 which is upper- 
moſt; then turn the Globe weſtward, till the place is cut 
by the broad paper circle, and the index will point to the hour 
of ſun-riſe, at that place; and then turning it eaſtward, till the 
place is cut by the broad paper circle in like manner, and the 
index will ſhew the hour of ſun- ſet; and by this means, count- 


we 
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ing the hours as they riſe at the weſtern edge of the broad paper 
circle, until the place is cut, or deſcending at the eaſtern edge, 
you have the length of the day alſo. 

N. B. If the place be under the % meridian, (or the other 
oppoſite to it) marked 12, then the ſtrong brazen meridian 17 
1tſelf the index. | 

In finding the length of the day, ſubtract the number of 
hours which riſe, as before mentioned, from 24 (the number 
of hours in the day and night taken together), and it gives the 
length of the night alſo at that time. 

There are two affronomical terms neceſſary to be explained in 
this place; viz. the Sun's declination, and the Sun's amplitude; 
the former, is the Sun's diſtance in the ecliptic from the equator, 
north, or ſouth ; and is the ſame with what we call Jatitude, 
when places of the earth are mentioned; ſo what is north 
or ſouth latitude, with regard to any part of the earth, is north 
or ſouth declination, when we ſpeak of the Sun. 

Amplitude, means an arch (or part) of the Horizon, inter- 
cepted between the true E. and W. points thereof, and the 
Sun's centre at riſing or ſetting. 

N. B. The true caſt, and weſt points of the horizon, are 
thoſe points which are go degrees from either pole. 


PROBLEM XI. 


The third circular ſpace in the horizon or broad paper circle, as 
was mentioned in the firſt Lecture or deſcription of this Globe, con- 
tains a kalendar of the days and months in the year; and each 
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day as there mentioned, divided into four parts. The fourth 

circular ſpace is divided into 12 equal parts, repreſenting the 

12 ſigns of the zodiac, and thoſe into 30 degrees each; 
by theſe two circles, the Sun's place in the ecliptic is very 
nearly obtained, thus: 

If it be biſſextile, thoſe diviſions muſt be taken three-quar- 
ters of a day backward, which is the day of the month from 

the 1ſt of January, to the 28th of February incluſive, and the 
intercalary day is three-fourths of a day to the left hand, from 
the firſt of March; and the firſt of March itſelf is one-quarter 
of a day forward from the diviſion marked 1, and fo for every 
day in the remaining part of the leap-year, againſt each of 
which is the Sun's place in the ecliptic; and thus the intercalary 
day is eaſily introduced into the kalendar every fourth year, 
and the Sun's place found. 

If it be the firſt year after 4;/extile, then the diviſions, as 
marked, are the reſpective days for each month of that year at 
noon, under which, in the circle of the 12 ſigns, is the Sun's 
place. | 

If it be the ſecond year after I Mxtile, the firſt quarter of a 
day backward, or to the left hand, is the day of the month for 
that year, againſt which, as before, is the Sun's place among 
the ſigns. 

If it be the third year after 4/ex7:/e, half a day backward, 
is the day of the month for that year, under which is the Sun's 
place. 

In any of thoſe caſes, when you have found the Sun's place 
: on 
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on the broa 1 paper circle, then go to the ecliptic on the Globe, 
and in the ſame fign, the ſame degree and minute, is the Sun's 
place in the ecliptic for that day. | 


PROBLEM XII. 


To find all thoſe places within the polar circles, on which 
the Sun begins to ſhine ; the time he ſhines conſtantly ; when 
he begins to diſappear ; the length of his abſence ; and the 
firſt and laſt day of his appearance to thoſe inhabitants ; the 
day of the month, or latitude of the place being given: 

Bring the given day of the month, on the back (or eaſtern 
fide), of the ſtrong braſs meridian, to the plane of the broad 
paper circle; the Sun is juſt then beginning to appear to the 
inhabitants of all thoſe places which are in that parallel of 
latitude, which coincides with the edge of the broad paper 
circle (under the pole and within the polar circle); and will for 
ſeveral days ſeem to ſkim all around, and but a little above the 
horizon, in every part of which he will appear in his progreſs, 
ſeeming to move from that part in which he was firſt ſeen, till 
he arrives at the ſame point of the horizon again.—lIt may not 
be altogether improper in this place to obſerve, that the inhabi- 
tants of either pole (if any) have but one point in their compaſs ; 
namely, the /outh to the inhabitants of the north pole; and the 
north to the inhabitants of the ſouth pole: for whatever wind 
blows to the polar inhabitants, muſt blow from the oppoſite 
pole. 

It the latitude (w:/hin the polar circle) be given, elevate the 
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pole to that latitude, and on the back of the ſtrong braſs meri- 
dian, you obtain the day of the month on which the Sun 
begins to ſhine to all the inhabitants of that latitude, within that 
polar circle, to which the Sun is approaching; and on which 
he begins to diſappear to all the inhabitants of that latitude 
within the oppoſite polar circle, from which the Sun is receding. 

As the two concentric ſpaces on the back (or eaſt fide) of the 
ſtrong braſs meridian, together with the kalendar, are alſo 
graduated to ſhew the oppoſite days of the year, at 180 degrees 
diſtance ; when the given day is brought to coincide with the 
broad paper circle, it ſhews when the Sun begins to ſhine on 
that parallel ; that is, the firſt day of its appearance above the 
horizon of that parallel; and the plane of the ſame broad 
paper circle, cuts the day of the month on the oppoſite con- 
centric ſpace, when the Sun begins to diſappear to thoſe inha- 
bitants : thus, the length of the longeſt day is found, by 
reckoning the number of days between the two oppoſite days 
obtained as above; and their difference from 365 days, gives 
the length of their longeſt night in that latitude. 


PROBLEM XIII. 


To find the length of any day in the year, in any latitude : 
Elevate the pole to the latitude of the place, and find the 
Sun's place in the ecliptic for the given day ; bring the Sun's 
place to the graduated fide of the ſtrong braſs meridian, and 
ſet the horary index to that 12 which is moſt elevated ; then 
tum the Globe till the Sun's place in- the ecliptic coincides with 
the 
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the eaſtern edge of the broad paper circle, and the index will 
point to the hour of ſun- riſing; then turn it to the weſtern 
fide, and you find the hour of ſun-ſetting. 

Double the time of ſun-ſetting, and you have the length of 
the day; and by doubling the time of ſun-riſing, you have the 
length of the night: add both totals together, and if they 


make 24 it is right; if more, or /e/5, you have not worked the 
Problem with exactneſs. 
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